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Forskning

Ljud innehaller energi som kan utéva krafter p4 mikroskopiska objekt, sdsom blodceller och biologiska nanopartiklar. Min
forskargrupp studerar fysiken for ultraljudsvagor som interagerar med vatskor och sma partiklar. Vi har upptackt flera
fenomen som roér hur ljud samverkar med vatskor och celler.

Nyligen introducerade vi, och fortsatter att utforska, konceptet termoakustisk strémning, dar ultraljud driver snabba,
lokaliserade floden i en vatska som varms upp av en laser. Detta kan anvandas for att kontrollera position och rotation hos
sma objekt, sdsom celler, under ett mikroskop i mikrokammare.

Vi undersodker ocksa om olika typer av celler har specifika ljudegenskaper som gor att det gar att sarskilja dem fran andra
celler. Exempelvis har vi observerat att celler i blod kan organiseras pa ett forutségbart satt nar de packas tatt tillsammans
i ett ljudfalt. Det beror pa att de roda blodcellerna har ljudegenskaper som skiljer sig fran exempelvis vita blodceller. Detta
kan anvandas for att fa tillgang till sdllsynta men viktiga celler direkt ur blod.

| samarbete med biologer och biomedicinska forskare utvecklar vi instrument for att separera celler och nanopartiklar fran
komplexa biologiska vatskor med hjalp av ultraljud.
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Effects of a Laser-induced Thermal Gradient on the Acoustic Streaming Field
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Qiu, W., Bruus, H. & Augustsson, P., 2020 juli 21, I: Physical Review E. 102, 1, 11 s., 013108.
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ACouWash: A standalone instrument for the washing, separation and enrichment of cells.
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Shaping acoustofluidic landscapes to profile and separate cells and sub-micron particles
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Acoustic Force Density Acting on Inhomogeneous Fluids in Acoustic Fields
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Iso-acoustic focusing of cells for size-insensitive acousto-mechanical phenotyping
Augustsson, P., Karlsen, J. T., Su, H.-W., Bruus, H. & Voldman, J., 2016 maj 16, I: Nature Communications. 7, 11556.

Acoustophoresis in tumor cell enrichment
Augustsson, P., Magnusson, C., Lilja, H. & Laurell, T., 2016 apr. 4, Circulating Tumor Cells: Isolation and Analysis. John
Wiley & Sons Inc., s. 227-248

Acoustophoretic manipulation of sub-micron objects enabled by density gradients
Augustsson, P., Karlsen, J. T. & Bruus, H., 2016, 20th International Conference on Miniaturized Systems for Chemistry
and Life Sciences, MicroTAS 2016. Chemical and Biological Microsystems Society, s. 158-159 2 s.

Label-free concentration of viable neurons, hESCs and cancer cells by means of acoustophoresis.
Castro Zalis, M., Reyes, J. F., Augustsson, P., Holmqvist, S., Roybon, L., Laurell, T. & Deierborg, T., 2016, I: Integrative
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Theory of the acoustic force density acting on inhomogeneous fluids
Karlsen, J. T., Augustsson, P. & Bruus, H., 2016, 20th International Conference on Miniaturized Systems for Chemistry
and Life Sciences, MicroTAS 2016. Chemical and Biological Microsystems Society, s. 721-722 2 s.

Twenty second acoustofluidic whole blood hematocrit assay
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Acoustofluidic, label-free separation and simultaneous concentration of rare tumor cells from white blood cells
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Applications in continuous flow acoustophoresis
Lenshof, A., Augustsson, P. & Laurell, T., 2015, Microscale Acoustophoresis. Laurell, T. & Lenshof, A. (red.). Royal
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A single inlet two-stage acoustophoresis chip enabling tumor cell enrichment from white blood cells
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Iso-acoustic focusing for size-insensitive cell separation based on acoustic properties
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Acoustic radiation forces at liquid interfaces impact the performance of acoustophoresis.
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Acoustophoresis for label-free separation and concentration of cancer cells
Antfolk, M., Augustsson, P., Magnusson, C., Lilja, H. & Laurell, T., 2014, 18th International Conference on Miniaturized
Systems for Chemistry and Life Sciences, MicroTAS 2014. Chemical and Biological Microsystems Society, s. 2508-2509



(18th International Conference on Miniaturized Systems for Chemistry and Life Sciences, MicroTAS 2014).

Focusing of sub-micrometer particles and bacteria enabled by two-dimensional acoustophoresis.
Antfolk, M., Muller, P. B., Augustsson, P., Bruus, H. & Laurell, T., 2014, I: Lab on a Chip. 14, 15, s. 2791-2799

Improved acoustophoretic circulating tumor cell (CTC) separation for low target cell numbers in clinical volumes

Lenshof, A., Magnusson, C., Augustsson, P., Haflidadottir, B., Lilja, H. & Laurell, T., 2014, 18th International Conference
on Miniaturized Systems for Chemistry and Life Sciences, MicroTAS 2014. Chemical and Biological Microsystems Society
, . 594-596 (18th International Conference on Miniaturized Systems for Chemistry and Life Sciences, MicroTAS 2014).

Acoustophoresis separation of bacteria from blood cells for rapid sepsis diagnostics
Ohlsson, P. D., Petersson, K., Augustsson, P. & Laurell, T., 2013, 17th International Conference on Miniaturized Systems
for Chemistry and Life Sciences, MicroTAS 2013. Chemical and Biological Microsystems Society, Vol. 2. s. 1320-1322 3 s.

Microchannel Acoustophoresis does not Impact Survival or Function of Microglia, Leukocytes or Tumor Cells.
Burguillos Garcia, M., Magnusson, C., Nordin, M., Lenshof, A., Augustsson, P., Hansson, M., Elmer, E., Lilja, H., Brundin,
P., Laurell, T. & Deierborg, T., 2013, I: PLoS ONE. 8, 5, e64233.

Ultrasound-induced acoustophoretic motion of microparticles in three dimensions
Muller, P. B., Rossi, M., Marin, A. G., Barnkob, R., Augustsson, P., Laurell, T., Kaehler, C. J. & Bruus, H., 2013, I:
Physical Review E (Statistical, Nonlinear, and Soft Matter Physics). 88, 2, 023006.

Acoustic radiation- and streaming-induced microparticle velocities determined by microparticle image velocimetry in an
ultrasound symmetry plane

Barnkob, R., Augustsson, P., Laurell, T. & Bruus, H., 2012, I: Physical Review E (Statistical, Nonlinear, and Soft Matter
Physics). 86, 5, 056307.

Acoustofluidics 11: Affinity specific extraction and sample decomplexing using continuous flow acoustophoresis.
Augustsson, P. & Laurell, T., 2012, I: Lab on a Chip. 12, 10, s. 1742-1752

Acoustophoretic microfluidic chip for sequential elution of surface bound molecules from beads or cells
Augustsson, P., Malm, J. & Ekstrom, S., 2012, I: Biomicrofluidics. 6, 3, 034115.

Label-free somatic cell cytometry in raw milk using acoustophoresis.
Grenvall, C., Folkenberg, J. R., Augustsson, P. & Laurell, T., 2012, I: Cytometry Part A. 81A, 12, s. 1076-1083

Microfluidic, Label-Free Enrichment of Prostate Cancer Cells in Blood Based on Acoustophoresis
Augustsson, P., Magnusson, C., Nordin, M., Lilja, H. & Laurell, T., 2012, I: Analytical Chemistry. 84, 18, s. 7954-7962

Automated and temperature-controlled micro-PIV measurements enabling long-term-stable microchannel acoustophoresis
characterization.
Augustsson, P., Barnkob, R., Wereley, S. T., Bruus, H. & Laurell, T., 2011, I: Lab on a Chip. 11, 24, s. 4152-4164

Measuring density and compressibility of white blood cells and prostate cancer cells by microchannel acoustophoresis
Barnkob, R., Augustsson, P., Magnusson, C., Lilja, H., Laurell, T. & Bruus, H., 2011, 15th International Conference on
Miniaturized Systems for Chemistry and Life Sciences 2011, MicroTAS 2011. s. 127-129 (15th International Conference
on Miniaturized Systems for Chemistry and Life Sciences 2011, MicroTAS 2011; vol. 1).

On microchannel acoustophoresis - Experimental considerations and life science applications
Augustsson, P., 2011, 72 s.

Cell separation based on acoustophoresis and applications in health care .
Lenshof, A., Petersson, F., Augustsson, P., Grenvall, C., Ekstrdm, S., Persson, J., Sward, A.-M., Aberg, L., Ohlin, M. &
Laurell, T., 2010.



Extraction of circulating tumor cells from blood using acoustophoresis

Augustsson, P., Magnusson, C., Grenvall, C., Lilja, H. & Laurell, T., 2010, 74th International Conference on Miniaturized
Systems for Chemistry and Life Sciences 2010, MicroTAS 2010. s. 1592-1594 (14th International Conference on
Miniaturized Systems for Chemistry and Life Sciences 2010, MicroTAS 2010; vol. 3).

Measuring the local pressure amplitude in microchannel acoustophoresis
Barnkob, R., Augustsson, P., Laurell, T. & Bruus, H., 2010, I: Lab on a Chip. 10, 5, s. 563-570

Buffer medium exchange in continuous cell and particle streams using ultrasonic standing wave focusing
Augustsson, P., Aberg, L. B., Sward-Nilsson, A.-M. K. & Laurell, T., 2009, I: Microchimica Acta. 164, 3-4, s. 269-277

Decomplexing biofluids using microchip based acoustophoresis
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Improved Carrier Medium Exchange Efficiency in Acoustic Standing Wave Particle Washing
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